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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-3, 7-33, 36-38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Halas et al (US 6,778,316) in view of Azamian (direct observation of 
covalent coupling of quantum dots to single walled carbon nanotubes). 

3. Halas teaches a sensor comprising: an optical device; and a thin film supported 
by said device, said thin film comprising a matrix; a plurality of Plasmon resonant 
particles (chromophores) embedded in said matrix; and a plurality of carbon nanotubes 
embedded in said matrix (see claim 4 ref.). 

4. The sensor of Halas can comprise a light directing surface comprising a surface 
of a waveguide (as required by applicant's claim 38); and an optical enhancing member 
comprising: a matrix; and a plurality of resonant nanoparticles embedded in said matrix, 
wherein said optical enhancing member is disposed so as to modify the optical 
response of the optical sampling member (see claim 7 ref.). 

5. Halas does not teach providing chromophores attached to defect sites. 

6. Azamian teaches covalent bonding of single walled nanotubes to metal 
nanoparticles through defect sites (see first paragraph column 1). 
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7. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to provide covalent bonding of single walled nanotubes to metal nanoparticles 
through defect sites, as taught by Azamian, in the optical device of Halas in order to 
enhance electrical and optical properties by development of low resistance Ohmic 
contacts advantageous for nanoelectronic applications (see first column and figures of 
Azamian). 

8. Regarding claims 2-3 and 31-33, the gold chromophores are connected to an 
organic molecule and are considered to meet the definition of a nanoparticles, colloids, 
or nanocluster. Specifically regarding claim 3, the chromophores are considered to be 
chemisorbed by the organic attachment to the nanotube (see figures). No patentable 
distinction is seen. 

9. Regarding claims 7 and 27, Azamian teaches the functional group of the defect 
site is a carboxylic acid (see first column) which covalently bonds to a chromophore. 

10. Regarding claim 9, the matrix can be a polymer matrix (see Halas). 

1 1 . Regarding claims 1 0-12, the nanoparticles may be mixed into the fluid precursor 
prior to deposition (column 6 lines 1-5). Metal nanoshells (chromophores) can be mixed 
in Halas into various polymers including PVA, polyvinylpropylene (PVP), 
polymethylmethacrylate (PMMA), and polydimethylsiloxane (PDMS) (see column 6 lines 
1-20). Therefore a wide variety of polymers would have been obvious to provide with 
anticipated success by one of ordinary skill. Regarding claim 12, the nanotubes are 
formed on a substrate which would be expected to determine the stiffness of the 
material as claimed. No patentable distinction is seen. 
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12. Regarding claim 13, the nanotubes can be aligned (see Halas). 

13. Regarding claim 14, to the extent to which applicant has defined the terms 
"SuperNanoMolecular" and "non-centrosymmetric" the combined teachings are 
considered to read on applicant's claimed invention. No patentable distinction is seen. 

14. Regarding claims 15 and 16, the morphology can be controlled by the amount of 
constituent materials used and the covalently bound (see figures Azamian) 
chromophores binding can be controlled to a predetermined number of defect sites by 
varying the oxidation procedure controlling tube wall fictionalization (see last column 
second page Azamian). 

15. As stated above, regarding claims 17-18 and 37, the material is considered a 
non-linear optical material that forms a device, specifically a waveguide (see claim of 
Halas above), as claimed. No patentable distinction is seen 

16. Regarding claims 19-21 and 36, regarding applicant's claim to films exhibiting X 
effects it would have been obvious to one of ordinary skill in the art at the time of the 
invention to provide a variety of optical properties consistent with the intended use of 
the device by modifying the level of fictionalization and concentration of materials in the 
matrix. No patentable distinction is seen. 

1 7. The limitations of claim 22 are addressed above. 

18. Regarding claims 3 and 23-24, the metal nanoparticle (chromophores) are 
considered to be "chemisorbed" to the defect site as claimed (see Azamian generally 
and figures). 
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19. Regarding claims 8 and 25-28, applicant's has claimed acid functionalized and 
anionic initiators comprising alkyllithium salts it would have been obvious to one of 
ordinary skill in the art at the time of the invention to provide a wide variety of 
functionalized consistent with basic organic chemistry functionalized techniques known 
to one of ordinary skill in the art. No patentable distinction is seen. 

20. Regarding claim 29 and 30, the matrix can be a polymer matrix and the polymer 
matrix is considered flexible (see Halas). 

21 . Regarding claim 38, as discussed above, the material is incorporated into a 
waveguide (claim 7 Halas). 

22. Claims 4-6 and 34-35 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Halas et al (US 6,778,316) in view of Azamian (direct observation of covalent 
coupling of quantum dots to single walled carbon nanotubes) further in view of 
Neuschafer et al (US 6,078,705). 

23. Halas et al (US 6,778,31 6) in view of Azamian (direct observation of covalent 
coupling of quantum dots to single walled carbon nanotubes), discussed above do not 
appear to teach an organic dye. 

24. Neuschafer et al (US 6,078,705) teaches an optical waveguide which may use 
luminescent compounds functionalized luminescent dyes having a luminescence of a 
wavelength in the range of from 330 nm to 1000 nm, such as polypyridyl/ Phenazine / 
ruthenium complexes, platinum/porphyrin complexes, such as octaethyl-platinum- 
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porphyrin, long-lived europium and terbium complexes or cyanine dyes (see column 17 
lines 1 -1 6). Especially suitable for analyses in blood or serum are dyes having 
absorption and emission wavelengths in the range of from 600 to 900 nm (see column 
17 lines 15-20). 

25. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a Phenazine dye, as disclosed by Neuschafer, including the claimed 
PSF (phenosafranin) phenazine dye, in order to enhance waveguide properties 
especially wherein the waveguide is employed for analyses in blood or serum are dyes 
where having absorption and emission wavelengths in the range of from 600 to 900 nm 
(see column 17 lines 15-20), are especially suitable. No patentable distinction is seen. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DANIEL MILLER whose telephone number is (571)272- 
1534. The examiner can normally be reached on M-Th. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Sample can be reached on (571)272-1376. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/537,942 Page 7 

Art Unit: 1794 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/David R. Sample/ 

Supervisory Patent Examiner, Art Unit 1794 

/Daniel Miller/ 
Examiner, Art Unit 1794 



